A scheme for modeling the Fo contour for different types of intonation units for the Slovene language is presented. It is based on results of analyzing Fo contours, using a quantitative model. Data from ten speakers was collecttd, resulting in a large corpora, mainly of declarative sentences. A way of generating the Fo contour for given utterances was defined, using only the text of the utterance as input. Near-to-natural synthesized Fo contour was obtained by rules which regard the FO contour as the sum of global and local components.
INTRODUCTION
The prosodic Characteristics Of M d Speech, intonation, have at the same time very universal and very language specific features. Previous observations, studies and results obtained for Slovene intonation [1] [2] [3] [4] [5] [6] have rarely been made in large data of acoustic domains. Such insufficient knowledge led to our improving and redefining the rules for detennining fundamental ftequency contours from phonologically relevant descriptions.
The generation of rules for various intonations consists of two main phases: 0 segmentation of the analyzed speech into intonation units, and
The scheme for modeling FO contours proposed on this paper is based on results of analyzing Fo contours, using the INTSINT system (INtunational Transcription System for INTonation), proposed by D. Hint (9, lo], which incorporates some ideas from TOBI (Tone and Break Index) nanscription [l 13 . The analysis algorithm uses a spline fitting approach that reduces Fo to a number of target points. The FO contour is built up by interpolation between these points. The target points can then be automaacally coded into INTSINT symbols, but the orthographic transcription of the intonation units or boundaries must be manually introduced and aligned with the target points.
The system provides two swts of tonal symbols: 0 relative tones, which make reference only to the immediately preceding pitch-target, and absolute tones. which are assumed to refer to the intonation unit. 0 speaker's overall pitch range over the current In this study, the FO contour was built only from linguistic information. For generating an adequate FO shape, we need to know the relationship between linguistic units and the structures of an utterance with appropriate FO contour. This approach maximally reduces the amount of input prosodic infonnation by applying a set of rules directly to the text. The so-called quantitative model of analysis and interpretation of the Fo contour was proposed by many authors [12.13,14] , with a differing number and complexity of the functions which try to simulate natural FO contours. In this definition of prosodic rules allowing automatic derivation of Fo from the text A few authors mention the use of the paragraph as intonation unit for speech synthesis [7, 8] . However, these authors conclude that this approach is significant but as yet fairly vague. The reason is the insufficient knowledge of intonation organization of the paragraph and the fact that no account is taken of the effect of the text level on the intonation structure [9] . In these studies, the onset or offset of the pitch range does not essentially depend on the location of the semence or intonation unit in the paragraph. In the model presented here. the intonation unit is any connected signal between two pauses. greater that 40 mstc. The duration of the intonation unit is defined as the duration of its segmental string and the pause after the segment.
paper, a global approach to modeling the FO contour is defined.
mainly based on the so-called supapositional approach [14] , which regards an Fo contour as consisting of two different types of 
. SPEECH MATERIAL
In order to generate rules for our synthesis scheme, data was collected by analysing the readings of ten speakers. All of them an native Slovene speakers, five males and five females. Eight of them (male and female equally) are professional speakers on national radio. The largest part of the speech material consists of declarative sentences, in short stories, monologues, containing sentences of various complexities and types, news, weather reports and commercial announcements. This speech data-base largely contains lexical emphasis and aims to be maximally intelligible and convincing. Other parts of the corpora arc interrogative sentences with yeslno and whquestions and i m p t i v e sentences. The first part of the corpora contains 500 declarative sentences, uttered by eight speakers, and the second part 100 questions and 30 imperative clauses uttered by 2 speakers.
. ANALYSIS OF SLOVENE UTTERANCES
An intonation unit is defined as any unit of speech between two pauses, longer that 4Omsec. This length represents the low-limited value for distinguishing between different units of speech. The classical points of pauses in the speech occur:
at prefaces, new paragraphs and new topics of readings.
at the end of clauses, at places of prosodic phrases inside clauses at places of rhythmical division of some clauses or prosodic phrases, and at places of increased attention to some word or part of the text.
Depending on orthographic delimiters, four phrase boundaries were introduced:
1. boundaries without orthographic delimiters 1 .Aat prefaces, between paragraphs, ._. In the analysis of Fo contour, the following parameters were showing the percentage of intonation units, where accents appear at the beginning (first thne syllables) of the sentence, the percentage of intonation units with secondary accents and the pacentage of accents at the end (last three syllables) of the intonation units. An accent was assumed to be any rise in fnsuency which differs more than 10 % in Hz €mm its vicinity. 
THE SYNTHESIS SCHEME

CONCLUSION
The paper describes an attempt to model the Fo contour for Slovene intonation units by rules, generated through analysis of a large set of utterances. Analysis revealed that evuy speaker has a peculiar speaking style and that a great amount of individual differences in the pattems of phrasing and accentuation is present. 
8.REFERENCES
1.
2.
3. 
4.
5.
ToporiBE
